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TIPLE - Thermal Stability of the Antimcnides of Aluminium, 
Gallium and Indium in Liquid State (0 tfermichesxoy 
ustoychivost:. antinonidov alyuminiya, galliya i 
indiya v zhidkor sestoyanii) 


PERIODICAL, Izvestiya Akademii Nauk SSSR, Otdelenrye Tekiinicheskika 
Nauk, 1958, Nr 4, pp 125 ~ 129 (USSR) 


ABSTRACT: AlSb. GaSb and InSb have excelent semiconducting 
properties and can be used in a variety of instruments. 
Knowledge concerning their thermal stability is therefore 
valuable fcr determining the optimun cardit-ons of 
their synthesis of the production of their single 
crystals, of their purification by sonal recerystallisaticc, 
etc, In view cf the lack of agreement in the data 
available in the literature, the present investigation 
was undertaken to determine the liquidus parts of the 
phase diagrams of the systems Al-Sb, Ga-Sb ard In-Sb 
for a range cf compositions around those corresponding; te 
the compounds AlSb, GaSb and InSb and to study the thermal 
stability cf these compounds. 
Cardl/4 The liquidus temperatures were determined from the 
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PITLE: on the Problem of piffusion-Free crystallization of etal Alloys 3 
(K vyoprosu 0 pezdiffuzionnoy erigtallizetsil metallicheskikh eee 
gplavov eb 


PERIODICAL: Doklady Akademii Nauk 33sn, 1958, Vol. 11a, Hr 9. PRPs 924-927 
(W352) 


ABSTRACT: A. A. Popov (itef. 12) on the basis of the theory of aiffusion- 
-free transformations (References 9,10,11) developped ideas on 
a possibility in principle of the diffusion-free crystallization 
of alloys. Based on these ideas the presen: paper investigates 
the simultaneous influence of the cooling gpeed and the composit- 
ion of the alloy on the degree of the ramification of the dendrite 
forng during the growth of the erystals- Two possible types of 
jnteraction between the components are taxen into consideration 
nere. Then it is vriefly reported on the tenaviour of the alloys 
during an undercooling: The dependence of the degree of ramifi- 
cation of the dendrites of the cooling gpeed in the ory stalii- 
zation has & maximum which corresponds +o the critical cooling 
Card 1/3 gpeed for @ given alloy. The modification of composition of the 
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alloy in & viven covling speed hag an 
fication of the dendrite forms of the growls of the 
the following kind: An amplification of the content of the 
second component in all crystallizing alloys lowers the degree 
of undercooling of the crystallizing alloys of difierent compo- 
sition. In the alloys of undercritical cocling speed an anpli- 
fication of the content of the second com;onent must lower the 
1 of the dendrites as & connequence of the lowered 
derree of undercooling. The peak of the curve representing the 
deyendence of the derree of ranification of the dendsites cn the 
cocling speed in an amplification of the content of the second 
component in the alloy must move towards nigher cocling speed. 
Then the increase of the tempereture stapility of the developping 
solid solution is discussed. The most important cenclusion from 
the present paper ig the following: The microheterogeneity of 

the crystals of the so:id sciution ef two-prese alloys must have 
a maximum at certain medium cooling speeds (wnich serresrond to 
the critical cooling speeds)- This final conclugicn is of inport- 
ance for the development of processes for the i : 
heat-resisting alloys. There are 3 figures and Zl res 
20 of wnich are Soviet. 
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AUTHORS: Glazov, Vs Mey yertman, A. Ae 507/261 23-3 51/54 

TITLE: On the Behavior of the Antimonides of Aluminua, Gallium, and 
Indium in the Liquid State (0 povedenii antinonidov alyuminiyey 
galliya i indiya Vv zhidkon sostoyanii} 

PERIODICAL: Doklady Akademii nauk gssk, 1958s Vol 123, Hv 3a BP 492-404 


(USSR) 

ABSTRACT: The prosent paper investigates the temperature dependence cf the 
magnetic susceptibility of the antinonides of aluminum, gallium, 
and indium in the liquid state; the data notained are conpired 
with several thermodynamic and kinetic properties of these 
compounds. Such investigations are also of practical {MPITTANCE 
Reference is made to geveral previous papers. ks {nitial materials 
AlSd, GaSb, and InSb gamples were used, which were purified 
before the experiments by means of recrystallization by zones and 
by oxtraction. Magne tic susceptibility “as determined by the 
Faraday (Faradey) method. The results obtained ty these 
measurements are shown by a diagram. Me temperature ae pende nces 

of the magnetic susceptibility of ALSb, ¢a5b and InSb in the 


Liquid state are very gimilar to one other. Morefore, equal or 
Card 1/2 very similar processes probably take place when the three 
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On the Behavior of the Antimonides of BOY /20—123—3—31/54 


Aluminum, Galliun, and Indlum in the Liquid State 


compounds mentioned are heated. The curves for the tanpereture 
dependence of magnetic susceptibility have two naxima.s. The first 
curvo for the temperature dependence of the magne tic gsuscoptibil- 
ity of the aforementioned substances agrees fairly accurately 
with the minimum of the curve for the temperature dependence of 
the free activation energy of viscous flow. The minimum of the 
curve of magnetic susceptibility corre sponds approximately to 
those temperatures at which the curves of viscosity temperature 
dopendence deviate from the rogular courste The following 
conclusions can be drawn from the results of this paper and of 
previous investigations: at molting temperavure, the above 
mentioned compounds have approxinately the same structure of the 
near order as in the solid state. With rising tenperature, tne 
coordination number increases and at a certain temperature it 
approaches the dense packing. There are 1 figure and 7 references 


6 of which are Soviet. 
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TITLE: fagnetic Suscaptlh 
Gallium-Antimony Alloys in the Liquid 
vospriimotiivost splavoyv alyuminiy ~ 
sursma vo zhidkom sostoyanit) 

k USSR, Otdelentye tekhnicheskikh 

1959, Nel, PF 60-63 (USSR) 


PERIODICAL: Izvestiya Axademi1i Nau 
naulc Metallurgiya 1 taplive. 


ABSTRACT: The work described was devoted ta the study of reactions 

at various temperatures between components jn the liquid 

alloys aluminium-antimeny and gallium-antimony. This 

field is cf interest because in such systens compounds 

with semicondus ting orcperties are formed. The investi- | 

gation was based on measurements of magnetic susceptibility 

at various temperatures for Liquid alloys in the following 

compositicen ranges (at %)3 25-70 So, 79-30 Al; and 

25-75 Sb. Ge.25 Ga. Tne respective temperature ranges 

were about 1090-1250 and 91G--1150°C. Faraday's method was 

used with 3 previcusly- described apparatus (Ref 3). The 

susceptibilities «5 funetioas of tamperature ars shown for 
— the aluminium alloys (Ag samples) in Fig 1 and for the 

Card 1/3 gailium alloys (ig samples) in Fig 2 (curve pumbers 
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AUTIIORS : Glazov, , DA; and C2 sbev shaves Sah ‘ 
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TITLE: The Joint Solubility of Elements of Grogs Three and 
Five in Germanium ,4 


PERLODICAL: Izvestiya Akademii oauk SSSR, Otdelenive teknnicheskikh 
nauk, Metalidurgiya if tpl toy L959 2 opp, 255-155 (USSR) 
“ 


v\ ‘ 
ABSTRACT ; Pure cermanium, Alsb’! Gasb’ and Ingh were usee. Ge-Gash 


and Ge--InSb alloys | were D prepared, moan evacuated quarts 
flask at 1000°C and Ge--AlSb at 1250° GC. They were neld 
for one hour with pervodic stirring and then the flask 
was immersed in cold water. Examshat rons nndexr the 
microscope showed that alloys of Ge with up to 3 wt % AlSb, 
2.5 wt % GaSb or O05 wt So TnSt were siaaba-phased, 
Microhardness measur ements were alse taken to determine 
the Limiting solubstity in tie solad state, ftesults are 
given in Table 2 and phase diawr das Conetructed im bis tis 
2 and 3. Maximum solubilaty by thts method was 3h for 
AlSb, 2,55 for GaSb and 0.7% for InSh. The results show 
that the antinmonides are more soluble wit Germanium than 
the pure elements atumininum, walbium andl lavdauim, This 18 
explained by the fact that donor and acceptor elements 


AP : 
PROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0" 


7BPPROWED FOR REESE se Med ici CIA-RDP86- 00513R000500020004- 0 


+ V/ Li 5 y i 25/7! B 
- : 1 ‘ ¢ i ; : German Lum 
The J i nt olubi lity of tv ements ol Gr Ups th nd Pave it ct 
0] S : i op oo El be re s ree 4 . 1 rman Lun 


he 70 7 iv. Trere are 
are more soluble tovether than separately l ee 
‘ i Fr a eat 3 7 wi! oh + 
3 figures, 2 tables and 7 references » Gt owt i 
Soviet and 4 Enxlish. 


SUBMITTED: April 2h. 1959 


Card 2/2 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0" 


"APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0 
ty ie tae meee ares aE a a a ee: ms 5 


3K RAV. ; OKROKOVA, 2.545 
ee LROMOV, MAR. ; GlikOV, 


wVOTOROV, NeFes 


KORSHUNOV, L.A. DUBOVSKAYA, Ve; 


PESTUNOVICH, N.A.; 
- t a with radioactive carm 
b is tage? 

of orgenic compounc 4 ae rea 
Oe aseiesin 1 no.6: 728-733 "59. (MIRA 


(Carbon--Inotopes) (Organic compounds ) 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0" 


"APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0 


5(2), 184); ie 


VY. ! Yirdoro Ales, 
lanoyv, Ve te, fig 


AUTHORS: Gilazoy, Ve ee 


Pvaim and Michtus. 


fs { nh 
pestle ets en ge sf eigen) 
PEGE Inves ‘3 sehen. etebti hey ety 
(Issledovanaiee ve 
\ 


Bhurnalb Reeves 


poh Gee ee 
-euse of the 
sf the to metale, 


eyerhests4 iD 


tipabed. or 


we of the willoys 
Bs weights Mt. 


of Ass 
with a nico.s 
rasa ar 


preduceds An 
showed that, 7 


the 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0" 


"APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0 


REINER GITTEIT TT rss 2 


ed? 
aie ae oe 4 
7 : - ee 
oe caer 
A 
cea eeles BSS a es 
in S28 segs wenn A 
; ‘ e tne : ee 
Lnvestigueren os sy tak $208 nad containing 
were Ts: Behe EG tu nee, 
pon eee pa ne Lamogens Sipe sae SE OSH ES 
Be eee wy oand that = 
nove than \ 


ervethis 


: ate bor 
investigations 


daependen 
which saimcunts 

F BY 
at Ore 


the cage 


which indict 
Alecorie 

AS 66% 

UL + Nha 


naguk SSSR 

the Academy of 
statboy i 
Noneferreus 


Institut me Satta 
{Institule c 
Sciences, 


lota im. 
3 aclet 
card 2/3 


ASSOCIATION: 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0" 


"APPROVED FOR RELEASE: 09/24/2001 oe RDPES- sAdedhakbeeuded chsh 0 


Investication of th Interaction Setween Aluminum and > 


Metals and Gold iment ¥, 1, Kolinin) 


April 14, 1958 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0" 


"APPROVED 
aise bai RELEASE: 09/24/2001 _ CIA-RDP86-00513R000500020004-0 


apy fe geclel<o/el 


AUTHORS: G1lazov, Vaile and Vigdorovich, You. 
On the Colloidal State of the Solid solution in the 
vetallic systems of the Two rhase Alloys (0 kolloid- 
al’nom sostoyanil tyvardogo rastvore dyvuknfasnyk 
splavov metallicheskikh sistem) 


iVpT 
PPE igs 


PSRIODICAL: Kolloidnyy zhurnal, 1959, Vol XkI, br 1, pp 18-24 (55k) 

ABSTRACT: Phe transition of neterogenized crystals of solid 
solution from a metastable to 4 staole state has been 
studied from a kinetic standpoint, based on the micro- 
nardness studies of the crystals of two-phase solid- 
solution alloys of a number of binary systems » fhe 
transition has been ghown to occur in two stages. The 
phenomenon is treated on the basis of tne colloidal 
state of erystals of the solia soluciong. There are 
4 sets of graphs, 1 ba te, 1 disgran and “ Soviet 


roferences o 
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ie 
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5(4), 18(7) S0V/76-33 10-8/45 
AUTHORS : Glazov, V. Ma, Vigdorovich, V. N. 


TITLE: A Gontribution t the Invastigation of tne Kinetics of Dissocia- 
tion and Formation of Intermetallic Compounds in Melts by the 
Method of Viscosity Measurement 


PERIODICAL: Zhurnal fizichaskeoy khimii, 1959, Vol 33, Nr !0, pp 2164-2168 
(USSR) 


ABSTRACT ; The formation and dissociation of intermatallic compounds have 
not yet been investigate! since there ara no methods available 
for determining the concentration of the substances during the 
reaction. For this purpose it is, however, possible to use tha 
measurement of the melt viscosity. The applicability of the 
viscosity method is exemplified by investigating the kinetics 
of chemical reactions of the first, second, third, and n-th 
order under neglection of the chemical reactions occurring in 
the solution. On the basis of the Arrhenius equation (1) soma 
theoretical conditions are discussed, and the authors refer to 
publications by Kendall, Monroe and Wright (Rafa d, 5) and De Ao 
Pospekhov (Ref 6), etc. Further, corresponding aquations are 
derived for the four afore-mentioned reantion orders, Experi: 
mants were made with the help of the fornation of aluninun 

Card 1/2 antimonide. Viscosity was checked et 4090, 71120, 1150 and 
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to the Investigation of the Kinetics of Diasocintion 
Intermetallic Compounds in Melts by the “tethod of Viscosity 


and 


14200 G as a function of time. Interpretation of the resuléant 
data has shown that the reaction under digeussion was of seceng 
order and could be represented by Al + Sb —* AlSb. Further, 

the authors calculated the constant of reaction yate for the 
afore-mentioned tenparatnces (fable ) and found shat the de- 
pendance of the logarithm of the constant on the raciprecal 
temperature value corresponded to the ateve Arrhenius aquation. 
The resultant activation anergy of aluninun anbinonide formation 
anounts +o ‘)1,900 + 200 cal/mol Thera are 1 table and & 
referencas, 4 of -yhich ara Sovista 


Akademiya nauk SSSR,Institut motallurgii im a4. 4- Bay dora - 


Institut tsvetnytch metallov i golota in. yor. Kelinina 
(Academy of Sciences of the USSR, Institute of wotallurey imerd 
A. A. Baykov« Ingtitute for Nonferrous slataia and Gold imeni 


wu, Lo Kalinin) 


March 12, 1958 


CIA-RDP86-00513R000500020004-0" 


"APPROVED FOR RELEASE: 09/24/20 


A CA es 


01 CIA-RDP86-00513R000500020004-0 


: 67271 
KYO 
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AUTHORS: Glazov, V. Mey Cithevakaya, S$» N- 
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TITLE: Tesiativity to Wout of the Antimonides of Aluminum, Galtiuny 
andy\Ind ium Dissolved in Molten Germaniun 

PERIODICAL: Doklady Akadepii nauk SSSR, 1959, Vol 129, Nr 4, pp 969-872 

(USSR) 

o draw a conclusion on the atate of the 


4 in Ge on the basis of the investigation 
IITsy (where 


ABSTRACT: The authors wanted t 
antimonides dissolve 
of the intramolecular interaction in systena Ga-A 
"es ig Al, Ga, In). In references 4-4 a method for the analysis 
of the interaction in binary systems is descrived. To use this 
method for the solution of this task the phase diagrams of 


conAt tgp and of the heat of tygion of germanium oust be known. 
fhe quasi-binary ayatems Ge-fi Sb the position of which in 
the concentration triangle may be seen in figure 1 are desorib- 
ed by phase diagrams euteotio typa with a limited solubility 
4n solid state. Since the solubility of Al, Ga, and In is vory 
low in this state (Ref 6), equation (2) may be used for tha 
Card 1/4 corresponding calculations. Figure 2 shows the liquidus ask 
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which correspond to the primary ¢ 
in this system. The calculations 
that the mixing enertey of alum 
4g near zero. The experinen 


the solutions of aluminum ant 
ated to the ideal solutions. 
indium antimonide in germani 
the ideal state are observed, This 
divergencies of the exper 
of the lines found on 
assumption that V' = 0) 
negative and increases wi 


of the mixing energy 1 
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rystallisation of germanium 

on the bania of (2) show 

imum antimonide with garmaniun 

tally found liquidus curve ugrees 

practically with the calcnlated curve. 
{monide in gerdanium are approxio~ 

In the dissolution of gellium- and 

un conaiderable daviations from 

1a indicated by considerable 

jmentally found liquidus lines and 

the basis of equation (2) (under the 

(Fig 2). The mixing energy 48 here 

th the temperature of the liquidus 


and with the dilution of the solution. Apparantly % 
n the formation of sclutions (Table 1) 


4s connected with the changes of the gallium and indium 
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monide dissociation degree nocording +o she temperature with 
respect to the liquidus lines of thege systems. Pigure 3 shows 


the dependences in Lag 7 1 Tig for the systems 


ce-arttgp. On the tasis of the above analysia the authors 
arrive at the conclusion that in molten germanium the aluminum 
antimonide dissolved in germanium at temperatures whioh do 

not exceed those of the heat of fusion of germanium does not 
digsociate or only to a slight degree into vary woak componenté. 
The antimonides of galliun and indium however, 4ro considerably 
dissociated. Their intensive dissociation begins at lower 
temperatures compared to pure compounds, Thus & gurmanium me- 
dium somewhat reduces the resistivity +o heat of the dissolved 
compounds. This weakening effect of the germanium medium is 
obviously connected with its dielectric proparties. The authors 
thank D. S. Kamenetskaya for advice. Thera are 4 figures, 1 
table, and 11 references, 9 of which are Boviete VY 
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of Sciences; USSR 


PRESENTED: July 13, 19595 py G. V. Kurdyumov, Academician 


SUBMITTED: June 55 1959 
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‘ AUTHOR: Glazov, VY. M. 
“TITLE: Interaction of alloying constituents in Liquid ternary alloys 


PERIODICAL: Referativnyy ghurnal. Khimiya, no 19, 1961, 45, abstract 
198343 (Sb. "Stroyenlye i svoystva zhidk metallov", M., 1960, 


145 = EER) 


ations of a cylinder containing a melt 
d to study the viscosity of liquid solu- 


tiomof the ternary systems Ge - Al - Sb and Si- Al - Sh. Viscosity isotherms 


showed blurred maxima at the intersection with the quasibinary cross section 
ce(Si) - AlSb, which indicates that A1Sb dissociates in melts. [Avstrecter's 
/ 


note: Complete translation,] 
VA 


TEXT; The method of damped oscill 
and a vacuum viscosimeter were use 
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AUTHORS 3 Glazov, V.M. and Lyu Chzhen/! -Yuan’ (Mescow) 


TITLE; “Investigation of Separate and Combined Solubii2ty 

of Aluminium and Antimony in Silicon 7 

ic ia 19 Eee ys 

Otdelenive telhnicheskikh 
pp. 150~-155 


v\ 
PERIODICAL; Izvestiya Akademii nauk SSSR, 
nauk, Metallurgiya 1 toplivo, 1960, No.4 


TEXT s The electrical properties of semiconductor materials ar? 
determined by the amount and state of their impur itLes. The 
authors state that insufficient work has been published on the 
solubility and interaction of various impurities. For their X 
investigation they prepared series of binary (0,1 to 3.0% Al. i 
remainder Si, 0.07 to 1.48% Sb, remainder gi) and ternary 

(0.08 to 2.35% Al, 0.02 to 2,2% Sb, remainder Si) alleys. 
Starting materials were grade AV~0000 aluminium (99. 998% Al) 

grade Su-000 antimony (99.995% Sb) and 99.9999% pure Si. Melting 
was effected on a high-frequency furnace in an argon atmosphere. 
After holding for some time, the alloys were cuoled at a rate of 
about 500 to 600°C/min in the crystallization-temperature region, 
As Glazov has shown (Ref.9) this produces a homogeneous ingot 
cross-section, The cast alloys wore annenled at yoo" for 
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170 hours in vacuo or argon (for S1-Al)., This was followed by 
annealing at 1200 te 600 C for 170 to 1500 hours and quenching in 
water, For some alloys further heat treatment followed, Polished 
sections were prepared for studies of microstructures and the 
dependence of microhardness of solid-soluticn crystals on alloy 
composition, Fig.2 and 3 show this dependence and the solubility 
limits for the binary and ternary (sections of the ternary diagram 
are shown in Fig.4) solution. Fig.4 also shows the solubility x 
isotherms, The authors analyse the nature of the aluminium and 
antimony solubility curves in silicon and also the nature of the 
solidus surface and micro-hardness relation for the ternary solid 


solution, They conclude that there is preferential chemical 
reaction between aluminium and antimony in a siltcon base solid 
solution, There are § figures, 1 table and 10 references 


5 Soviet, 3 English and 2 German, 


SUBMITTED: February 23. 1960 
Card 2/2 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0" 


"APPR! . 
ait she roe RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0 


Shul : oot : aH [tN EER EH SH 


Woqq0o [MB rNG4 1S! 26083 | 
. aa re mi $/180/60/000/005/ 029/035 
aid ee B193/H183 

AUTHOR: J 


NITLE: al Conductivity of the Alumi nisms. 
and Indjum-dntimony Alloys 


PERIODICAL: Izvestiya Aka len.y? bekaniches va lh 
nauk Metallurgiya i toplivo, No 5. pp. 190-194 
TEXT : The concentration- and temperature -dependenca of 
viscosity v, and electrical conductivity 0. of Liquid Al-Sb. OG 
Ga-Sb and In-Sb alloys was determined, and igotherms of these 
properties were constructed for the temperature range axtending to 
approximately HOO °G above the highest melting point of each of tne 
systems studied. An intermetallic compound (antimonide) is formed 
in each of these systems and it was found that Vv of these 
compounds, at temperatures immediately above their melting points, 
was considerably higher than that of the other alloys in the 
appropriate system, this difference decreasin, with rising 
temperature The temperature co:fficient of Vv of raspective 
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antimonides was higher than that of other alloys. Similarly, a 
of the intermetallic compounds at temperatures imuediately above 
their melting points was lower than that of other slloys in each 
system, the intermetallic compounds having the lowast temporature X 
coefficient of o The rsetherms of vo oand oa for relatively 
low temperatures (immediately above the melting point of the 
intermetallic compounds) had sharp extrema: «a maximum in the case 
of v, anda minimum in the case of oa With rising temperature, 
these extrema became gradually less pronounced and in the case of 
v, were shifted towards the more viscous component of the systen. 
The results obtained proved conclusively that the degree of 
dissociation of aluminium gallium and indium antimonides at. 
temperatures just above their melting point is very low, 


There are 2 figures 1} table and 18 references 14 Soviet and 
5 non-Soviet, 
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AUTHORS: Glazov, V.M. and Stepanova, M.V. (Moscow) 


TITLE: The Chemical Interaction Between the Alloying 
Components in Copper-based Ternary Solid Solutions 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otedeleniye 
tekhnicheskikh nauk, Metallurgiya i toplivo, 
1960, No. 6, pp. 61 - 64 


TEXT: An investigation of the ternary copper-chromium- 
zirconium and copper-nickel-beryllium systems which form the 
molecules Crozr and NiBe was carried out. These systems are 


of interest from a practical point of view since high conductive 
heat-resistant alloys are prepared from them. Microhardness 
values were taken of the quenched solid solutions of various 
compositions along sections, as shown in Fig. 1, intersecting 
the quasi-binary Cu-Croér and Cu-NiBe sections, Samples 


were rolled with 50% deformation, held at 1 000 °c for two 
hours and quenched in cold water. Sections were then prepared 
for microhardness testing, removing the cold work on the 
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in Copper-based Ternary Solid Solutions 


surface by etching in 3% ferric chloride ~ 10% aqueous 
hydrochloric acid solution, The results are shown in 

Figs, 2 and 3, where microhardness values are plotted against 
composition. There are minima in ali the curves at the 
compositions corresponding to the compounds Cr,2r and NiBe. 


This can be explained by the fact that the lattice is 
distorted to a lesser degree when the chemical compounds are 
present than when the solute atoms are in a disordered 
arrangement, There are 3 figures, 1 table and 5 Soviet 
references, 


SUBMITTED: April 23, 1960 
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AUTHOR: Glazov, V.M. (Moscow) 


TITLE; Characteristic Features of Changes in the Nature of 
Chemical Bonds anid Structure of Somiconductargs on 
Melting 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye 
tekhnicheskikh nauk, Metallurgiya i toplivo, 
1960, No. 6, pp. Lil - 116 


TEXT: In the solid phase the majority of semiconductors have 
a loosely packed structure with low coordination numbers. For 
example, germanium, silicon and many gemiconducting compounds 
have a structure of diamonds or zinc blende, a coordination 
number of 4, and a system of rigid covalent bonds, The 
temperature dependences of tne electrical conductivity and 
density of germanium, silicon, gallium antimonide and indium 
antimonide are shown in Fig. 1 for temperatures below and above 
the melting point (A.R. Regel's data). On melting, the 
lattice of these compounds is destroyed and they assume a more 
closely packed structure of metallic type. For example, 
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Bonds and Structure of Semiconductors on Melting 


germanium at 1 000 °c has a coordination number of 8, and 
indium antimonide at 540 ~C has a coordination number of 6. The 
present author proposes the following mechanism of changes on 
melting. At the moment of melting the structure is quite 
similar to that in the solid phase, the coordination number is 
low and the covalent bonds may be partially retained. Some of 
these bonds are responsible for properties described by 
Kontorova (Ref. 8), i.e. “orientation melting" takes place as 

a result of which hybridized sp bonds lose their definite 
directions in space and are able to rotate. Some oriented 
rigid bonds are retained and they are responsible for the 
initial low coordination numbers in liquids. The covalent 
bonds are destroyed on increase of temperature and new electron 
configurations appear which represent more symmetrical 
distributions of electron density in space and higher 
coordination numbers. On reaching their maximum value, 
coordination numbers are either constant or slightly reduced 
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Characteristic Features of Changes in the Nature of Chemical 
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by further increase of temperature and accompanying disordering 
processes, Thus, at high temperatures we have purely metallic 
structure with close packing. This hypothesis is tested by an 
analysis of the data on the fluidity (the reciprocal of 
kinematic viscosity) and free energy of activation of viscous 
flow; the latter is defined by 


KF. = RT fn(M2/Nh) , 
visc 
where M is the molecular weight, Vis the kinematic 
. . . ‘. A 
viscosity, N is the Avogadro number and h is the Planck f A 
constant. The results for gold and aluminium, which suffer . 
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elting and no changes in the 


gmali changes of structure on m 
h and germaniua (Fig. 2) 


nature of bonds, and for oismut 
confirm the author's proposed mechanism, 
There are 2 figures and 29 references: 


12 non-Soviet. 


17 Sovies and 


SUBMITTED: August 26, 1960 
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TITLE: f{peterpinnt oe of Temperature at the Beginning of 
\ Crystallization of Alloys by Means of the Viscosity 
Me tho 


PERIODIVAL: Zavoiskaya laboratoriya, 


TEXT: The applicability of viscosity measu 


ed. The measurements were performe 
was described in a paper by D. A. P 
The sell-known system 
in the vacuun of 107? torr. Instead of 


dependence of the 
the viscosity mensurements oO 


ed. The physical behavior of the alloy when 
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1960, Vol. 26, No. 6, pp. [20- 
123 


rement for determining the : 
temperature of the beginning crystallization of alloys was investigat- / 
d by means of a viscosimeter which 

etrov and VY. M. Glazov (Ref. g). q 
Sb-Ge (Ref. 5) was investigated at 600-900 C 
the kinematic viseosity the 
logarithmic decrement (8) of the deviations in 

n the temperature (Figs 2) "23 determin- 
forming the first 
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Means of the Viscosity Method 


crystals will thus be better illustrated.In the system mentioned 

the increase in viscosity on transition from the one-phase to the 
two-phase state ws not so abrupt as "45 observed by Ye. 4, Shvidkovakly 
and Le a es (Ref. 1) in Bi-Pb alloys. The liquidus Line for the 
system Sn*sic wag drawn by the method described (Fig. 9). The dependence 
eurves'é, + (Figs 4) (4 = temperature) show that fis such higher for the 
Sn-3icg alloys than for pure Sn. The depentence curves G, t at different 
SiC content vary, which is due to a transition fron the one-phase to 

the two-phase state. There are 5 figures und 6 vefercucrs: 5 Soviet 

and 1 american. 


ASSOJIATICN: Institut metallurgii Akademii nauk SSSR 
( Institute of Metallurgy of the academy of Sciences USSR) 
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TITLE: Contribution oo the summary cf a di : ; 
gs7rurture and preparties ct tiquid alleys 


PERIODICAL: [evestiya Akadem:} nauk SSSR, Otde Lensye pat hess 
; nauk. Matalilargiya +. toplivo, 14661, No.3. pp. 1O#e-115 


TEXT: This artictie ralatern to one which appears. in Noe et 
this journai. 1960, The airthcra atate ha ee a ee t. 
questions remain <4 he vleartly answered xn the fie ies au 
metal structures, particularly:t) for Ce eae, chahes stand 
extent does the nature cf particle anteract SOLS ER: eee - g 
5 t em the solid ¢: the liquid state 2) hew is diqur 
Lane peree Mes that of the original crystol a =o mT ak 
semperature doas the link persis? 3) what ia Si on. sane : 
af various liqaids: 4) can 4 model of liquid PERS OED ; a 
as universal as ‘the -+ys3tal latti:s for solida *) ee eee 4 
can properties °f the crystailized material be gedaan tires re 
giver way throwgh the Liquid What 1.3 nseded i3 a theory o- 
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the liquid state embadving the metecular-kineti: theory of phasa 
transition. In the present survey the authers sot out to express 
nome definite t:deas on the required research pragramm?, They have 
all made theiz own contributions («© gy Ref. 10; Ye.G. shvidkovskiy, 
N.N. Rakova. Tam Zhe Ref.12: VM. Glaacv, present journal, No.4 
1960; Ref.15: A A. Vertman A.M. Samarin, DAN S5aR. L960, 134 
No.2). Basic idaas (Ref i}; Ya Ll Frenkel, Sobraniye trudov, 7, 
Akademizdat 1959. Ref 2: N.N. Bogolyubov. Gostekhizdat. 1946. 
Ref,33 I.Z. Fisher, Fizmatgiz 1961), must be developed and 
extended piffra:tion methods ‘Ref, l4: T A. Kontercva, present 
journal, 1961. Ne 3) must be developed and supplemented by new 
methods, Mole-ular vapours ef liquids could give andications of 
liquid structural units and crystallization, especially of super- 
cooled liquids, should also be studied. A systematic study is 
needed of electrizal preperties, which shed light both on changes 
in inter-partzcle forses and in structure on erystallization and 
melting. An attempt to link the liquid coordination number aod its 
change on heating with the elertronic structure of the atom 

(Ref.73 V.K. Grigoreviach, Tam Zhe. 1960 No.&) 18 an interesting 
supplement to earlier idsa3 which are in agrzvement with those of 
Card 2/7 
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Bernal (Ref.8; Screntific American, 1960, 203, No.2). The existence 


of directed inter-atomic bonds complicates the picture obtained, 
Three cases of liquid structure have been recognized (Ref.3: and 
Ref.9: I.Z. Fisher. present journal, 1960, No.6) in an approach 

based on the idea of disturbance of the "original lattice” by 

thermal vibrations, A study of crystallization of supercooled tin 

by electrical conductivity measurement indicates the absence of any ,., 
simple and obvious link between the number of crystallization 

centres formed and the final distance (Ref,10). Fruitful results, 
e.g, for germanium (Ref.12) have been obtained from a method based 

on changes of structure-sensitive properties with temperatur3. 
"Oriented fusion” is another view of the mechanism of metallization 
of the bond on fusion of germanium and silicon (Ref.13: 

T.A. Kontorova, FTT. 1959, V.1, No.11, 1761. Ref.14). ‘There is 

some evidence of increase in the coordination number of iron on ; 
heating (Ref.15) and the pessibility of polymorphic transformations K 
has been considered (Ref.16; Yu.A. Klyachko, present journal, 1960, \ 
No.6, Ref.17:; S.S. Urazovskiy, Izd. AN Ukr.SSR, 1956. Ref. 18; 
S.F. Khokhlov. present journal, 1960, No.6). An interesting 
approach is the comparison of experimentally determined heats of 
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fusion of silicides with those calculated by an approximate x 
equation fer a typ? AmBn intermetallide (or from entropies of 

fusion) (Gel'd. P.¥, Korshunov, V.A., and Petrushavskiy, M.S., 

Tam zhe, Ref.19; Gel'd, P.V., and Kocherov, P.V., Tam Zhe, Ref.20). 

A "geometrical" approach to liquid structure based on structural 
erystallography has also been made (Ref.18). Fedorov's theory of 
space groups can be used in connection with the possibility of 
formation of quasi-ccmpounds with a structure which in general has 

no analogues in the sclid state (e.g. Refs. 21; M.1I.Shakhparonoyv 
Tam Zhe, 1961, No.3; Ref.5; 0.Ya. Samoylov, Izd. AN SSSR, 1957: 
Ref.22: V.M. Glazov, S.N. Chizhevakaya, Tam Zhe, 1961, No.3). 

Mass spectroscopy of vapours and study of condensate structures has 
shown the possibility of polyatomic formation in the vapour 

(Ref,23:; G.M. Martynkevich, Tam Zhe, 1960, No.6). At near-liquidus 
temperatures, the discussion showed, there is a close-order 
structure wnich is generally only qualitatively related to the 
phase diagram. Fer classifying liquids the energy of anter- 
particle interaction or some related value should be used. 
Deviations from ideal-solution laws are a possible index (Ref, 24; 
Yesin, Yu.A., Sryvalin, I.T., Tam Zhe), as are composition versus 
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property curves, The latter has been used for a system of 
classification (Ref,25; F.Zauerval'd, Tam Zhe, 1961, No.3) which is 
only partiaily suctessful, and Kurnakov's system (Ref. 26; 

N.S. Kurnakev, fad. AN SSSR, 1940) is still useful With a few 
axceptions (Ref.27: Yu. a. Nekhendzi, N.G. Girghovich, present 
dournal, 1961, No.3. and Ref.28; A. Grbek, Tam Zhe) the partica- 
pants in the discusa:on preferred isotherms to lines of equal 
superheat, The structure of liquid eutectics wan widely discussed, 
three main points of view baing apparent. The first, originated by 
Daniicy (Ref.%: V.I, Danilov, Izd.AN Ukr. SSR, 1956), regards melts 
of eutectic composition as containing a more or less developed 
chemical microheterogeneity (Ref.29: A.S. Lashke, A.V. Romanova, 
Tam Zre; Ref.7%0; V.M. Glazov, A.A. Vertman, Izd.AB SSSR, 1960), 
experimental confirmation is available (Ref.31: A.R. Regel! 

TP, Gaybullayey, ZhTF, 1957, V.27; No.9: Ref.24),. Tha average size 
of these eutectic colonies is considered to he 103 » 10% atoms 
(confirmed in Ref.32; A.A. Vertman, A.M. Samarin, A.M. Yakobson, 
Tam Zhe) and their composition close to that of the ccrresponding 
solid solution (Ref.32: G.M. Bartenev. present journal, 1961 No.3). 
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Another view (Ref, 28) is based on that of Haveling (Geveling) that 
the Liquid sutectis 4304 compound decomposing on crystallization. j 
jes, however, are not developed in all 


Chemical microhetercgeneit 
liquid 


systems (Ref.30). Although the energy of mixing of 
eutestics is almost always positive and thus favours the 
possibility cf their development, this has been experimentally 
confirmed (2,g. Refs. & 29, 33 and 34; K.P, Bunin, Izv.AN SSSR. 
OTN, 1946, No.2). The view that negative deviations from ideai:ty 
arise in all Me-Si systems (Ref, 24) ig incorrect. Ynere was 
comparatively little discussion of the structure of chemical 
compounds in the liquid state. The only clear fact on this is tha’ 
strong bonds in the solid state tend to persist into the liquid: 
this has much experimental support (Refs 25. 26, and Ref.35: 

A. Roll'. present journal, 1960 No.6; Ref,36; E. Gebhardt, 
M.Becker, Z.Metallkunde, 1955, 46, 90; 1955, 46, 669; Ref.37: 
D.K. Belashchenko, present journal, 1960 No.61 Ref.33: V.M.Glazov. 
Tam Zhe, 1960, No.5: Ref.39: A.A. Vertman, A.M, Samarin, Ted AN 
SSSR. 1960; Ref.40: A.A. Vertman, V.M. Glazov, present journal, 
1959, No. i} From experimental data (Ref aL; ALF. Skryshevskly, 


ie 
Tam Zhe. 1960, No.6. Ref.42: V.M. Glazov, A.A. Vertman, DAN SSSR. 
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1958, V.123, No.3. Ref.43; V.M. Glazov, D.A. Petrov, DAN SSSR, 
1958, V.120. No.2. Ref.44; V.M. Glazov, D.a. Patrov, Izv. AN SSSR, 
OTN, 1958, No.4), Skryshevakiy concluded that zhemical compeunds 
melt without appresiable dissociation and remain fairly stable 
above the melting peint, But ¢this does net apply to Au-Sn 

(Ref.45; A,S. Lashko. DAN SSSR, 1959, V,125, No.l). Additional 
information is provided by surface-tension (Ref,19) and viscosity 
(Ref.46: VN. Yeremenko, V.I, Nizhenko, Yu.V, Naydich, present 
jcurnal, 1961, No.3) data, Interaction between elements in 
ternary alloys was also considered (Raf.48; V.M. Glazov. Izv. AN 


SSSR, 1960). The discussion showed tha need fcr a thoruugh study 
of composition - property relationships, 

There ars 48 referencas: 46 Sovist, 1 German and 1 English, 

The English language reference reads as follows: 

Raf.8; 3.D. Bernal, Sctentific American, 1960, 203. No.2. 
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AUTHOR: Glazov, V. M. 


TITLE: Reaction of germanium with gallium antimonide in the liquid 
phase 


PERIODICAL: Zhurnal neorganicheskoy khimil, v. 6, noe 4) 


TEXT; Two cuts of 50 and 75 atom® Ge from the system Ge - Ga -Sb (Fig. ') 
were studied. The viscosity of the melt between 800 and 1200°C was 
measured to find out in what form the compound GaSb occurs in the melt. 
Besides, the investigation is of importance to the manufacture of alloyed 
germanium single crystals. Germanium with a maximum impurity of 10744, 
gallium and antimony of a purity of no less than 99.99 % were used as 
starting materials. The viscosity of the melt was determined by filling 
the sample into cylindrical quartz ampoules which were then suspended on 
an elastic string, and the attenuation of oscillations was nessured, The 
method is described in detail in Ref. 7 (Ye. G. Shvidkovskly. Nekotoryye 
yoprosy vyazkosti rasplaviennykh metallov. Gosteknteoretizdat, M., 
1955). The measurement of the two cuts ig illustrated in Figs. 2 and 3, 
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from which the isothermal lines shown in Figs. 4 and § ware determined. 
These lines exhibit a marked maximum of the quasibinary cut Ge - GaSb, 
which ig rounded off with increasing temperature and is shifted to the 
side of higher antimony content. It may be concluded therefrom that GaSb 
partly dissociates in the melt, which process increanns with a rise in 
temperature. Au is shown by the isothermal lines of viscosity, this 
dissociation ia stronger in melts containing 75 atom’ of Ge than in those 
with only 50 atom% of Ge. Thus, GaSb behaves like a weak binary electrolyte 
at increasing dilution. If a germanium single crystal is drawn from such 
a melt, it will contain different quantities of Ga and Sb. It follows 
from a previous paper dealing with aluminum and indium antimonides (Ref. 2: 
V. M. Glazov, D. A. Petrov. Izv. AN SSSR, Otd. tekhn, n., no. 4, 125 
(1958)) that the reaction between aluminum end antimony is in germanium 
solution stronger, while that between indium ond antimony weaker than the 
reaction between gallium and antimony studied here. A. N. Mel'kumov, 4 
student of MEI, took part in the experiments. There are 5 figures and 12 
references: 11 Soviet-bloc. The reference to the English-ianguage 
publication reads as follows: M. Hansen. Constitution of binary alloys, 
New York - Toronto - London, 1958. 
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Examination of thermoelectric properties of substances IP 


microvolumes 


TITLE: 


PERIODICAL: Zavodskaya jabvoratoriya, V- 27, no. 4. wet, S16.0°9 

properties of individual phases or structural 

tly to be determined for microscopic studies of 

metal structures- As early as in 1946, G- vy. Akimov puggested 4 agtned 

of measuring the thermo-emf of individual phases. Fig. 1 shows a device x 
combined with the optical system of the TIMT-3 (PNT-3) apparatus for Nags 
measuring the microthermo-emf at any place of the microsection gurtact 

Needle (1) is housed within (2) and fixed in ite poaitzen by Ve She est 
bushings (3) and screws (4). The heating element (7) 13 ted 734 
rheostat R,- The thermocouple (8) attached 3 - & mm above the neadie 'lF 


temperature. As soon as the needs 
ecurs whicn is determined by the 


TEXT s Physicochemical 
components have frequen 


measures the surface e tip touches the 
test specimen (9), 4 thermo-emf 0 
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properties of the microvolume touched by tne needle The defleac tron ar 
the measuring scale 18 regulated by rheostat BR, and the Cemne patoape chet ted: 
of the needle tip. Helative values are obtained by reading the o1alimeter 
graduations on the scale. To obtain absolute values, however. 24°45 
necessary to graduate the apparatus. The latter is equipped with vn+ 
respective needle and specimen which show a thermo-ent of a «nowt 

quantity at a definite temperature. For this purpose theraat calculation 
considering the parameters of needle and specimen, and exact 

of the points of contact, are necessary: t = t B/ [Ben (ek ' 

where B = mar /2% , t. «= temperature determined by thermocouple. 
c oO specimen 0 


m=} 2a /X,t (for needles of round cross section), A 


{e) epeceimen’ 72 
ficients of thermal conductivity of specimen and neeale. Temperature 
field, resistivity, and therefore also the amperaye (measured vy a 
galvanometer) of the point of contact depend on the surface of contac’ 
With hard specimens and soft needles, the latter have tuo be biunted and 
loaded by weights of 5 - 108 to obtain equal surfaces of contact 24 
relative and absolute measurements. Alloys of garmanium - silicen (20;)} 
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and bismuth - antimony (30%) obtained from chemically pure ¢lenenta at 
1074 mn Hg in seeled quartz phials were examined to atudy liquation 
heterogeneities. Microsections were etched with HNO , (for Bi-Sb alloy), 


and a mixture of NaOH and H,0, (for Ge-Si). The microthermo-emt was 


measured in a section of 5-6 grains of a cross section 2 15004. Fig: 2 
(Curves 1 - 5) shows different values for center and boundaries of the 

grain. In Bi-Sb alloys, they are considerably smaller in the grain 

center, and in Ge-Si alloys somewhat larger than along the doundaries. 

Theae results are in good agreement with the concentration dependence of 
microthermo-emf. Water-cooled alloys show no microinhymogeneities and, 
therefore, no difference jin microthermo-enf (Fig. 2, Curve 6), This had : 
been experimentally proven before. The states of alloy additicns in 

solid solutions cannot always be clearly determined by netnods of i 
electrical conductivity, X-ray structural analysis, and microhardness 

For the purpose of studying chemical reactions among the cemponents of 

ternary solid solutions, the system copper - chromium zirconiumr was 
examined, The nigh solubility of chromium and zirconium in ccepper yields 

a quasi~binary system: Cu-Cr.Zr. The assumption of formations of Or jar 


2 
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molecules was also due to the deviation of increase in tjcrohardness and 
additivity, A 99.2% alloy of Cu was homogenized at 10c0°C, and quenched \ 
in water. The time of measuring was 20 sec. Fig, 3 shows mean values of 
5 ~ 6 measurements. The minimum lies at the point 22 intersection of the 
section examined, and that of the quasi-binary system Cu CriZr, In con- 


trast to thermo-emf, grain boundaries in microtherme-em? do not affect 
the determination. There are 4 figures and 10 references: &@ Soviet -bloec 
and 2 non-Soviet-bloc. The two references to English language publica 
tions read as follows: Hef, 6: PF. D. Rosi, M. C. Steel. J. of appl 
Phys., v. 29, no. 11 (1958); Ref. 9: R. B. Hill, H. J. Axon, D. Phil, eter 
J. Just of Metals, v. 83, 7 (1954/1955). A 


ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR 
(Institute of Metallurgy imeni A. A. Baykov AS USSR) Pe 
Institut tavetnykh metallov im. M. I Kalinine (Institute ‘yf 
of Nonferrous Metals imeni M, I. Kalinin) fo 
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{icrohardness of metals s] Mikrotverdost' retallov. Moskva, 

Gos, nauchno-tekhn.izd-vo lit-ry po chernoi i tsvetnoi metal- 

lurgii, 1962. 224 Pe (MIRA 15:2) 
(Motals--Testirg) (Hardness) 
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PERITOOLCAL: 

texhnicheskilsn nauk. MetablursLya i taplivo, 
Ly6e2, 69 - 94 

present investigabion was io check 


THAT: The object of the 
intensity of chamical. 


the author's postulate that the 
botwean two components or a ternary solid solutton sro be 
in that concentration range ynowhach 
interaction taking place in molten 

once entration-dependence oft viscosity 
-Al-5b and Si-AL-Sb systems 
Setaia at Ow and 


interaction 
DA 

at its maximum evi denc® 

could be Found of such an 
alloys. To this end, the ¢ 
or molten alloys of the Ge 
determined. The alloys studied pelonged to se 
the Ge-Al-sb system and at GO ates Si of the 


was 


go at.% Ge of 

Si-AlL-Sb system, The experimenfal alloys were prepared grom Ge 

and Si containing less toan 10 % impurities, and Sod and AL at J 
Least 99-99% pures : 
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a higher degree of dissociation of AlSb in these alloys due 

to hieher temperatures at which they become molten clae formation 
0, AlSb in molten Si-AL-Sb alloys is inaicated also vy the Lact 
that losses of Sb due to volatilization during melting of Si- 
pearing alloys decrease considerably in the presence of ALD. 
Comarison of the viscosity isovberms wath Che comeentrat Lone 
dependence of the microhardness of the alloys studied provided 
an additional support for the author's contention Chat inter- 
action between alloying components in the solid state implies 
the existence of similar interaction in the liquid state. 

There are 5 figures. 


SUBMITTED: June 29, 1961 . 
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BO21/2535 
AUTHOR: Glazov, VeM. (Moscow) 
ey ee 
TITLE: The inrluence of the rate of cooling on the 
bismuth-antimony alloys 


solidification of 

PERIODICAL: Akademiya nauk SS52. [uvestiya-. Otdeleniye 
tekhnicheskikb nauk. Metallurgiya i toplivo, nowy 
1962, 66-70 


TEXT: The Bi-Sb system was chosen to study whether 
diffusion occurred during solidification. Alloys containing 
t in the initial 


or not 


20, 30 and 4053 Sb were used. Impurity conten 
materials was not greater than 10°7%. They were melted and, 
s at temperatures Va 


after very slow cooling, held for 10 hour 
between the solidus and liquidus lines. 


one alloy was held at S50°C for LO days. 
solidizication was at 


For control purposes _— 
After holding at the 
different cates of 


various temperatures, 

cooling: in the furnace, in air, in water, in Jiquid nitrogen 

and in a copper mould cooled to ~183°C. The microstructures 
ined and the distribution of micro~ 


of the alloys were then exam 
the crystallites 


was determined, The ganples 


hardness across 


Card 1/2 


APPROVED : 
FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0" 


"APPROVED FOR 


RELEASE: 09/24/2001 CIA-RDP86-00513R000500020004-0 
SEE Tua 5 ES 8 NE 


i 
ca a 


The influence of the rate... $/180/62/000/002/006/016 
EO21/E535 


were etched in a 15% aqueous solution of nitric acid. Micro- 
hardness measurements were also made, using a load of LO 4. The 
results showed that in all cases the process of solidification was 
completed by precipitation of practically pure bismuth. Bismuth 
was shown up as dark areas gy etching. The microhardness of 
these areas was 10-12 kg/mm". Thus, it was concluded that at 
cooling rates of up to 10? degree/min solidification occurred by 
digfusion. The microhardness of the centres of the crystals 
was the same as the alloy with a composition corresponding to 
the point on the solidus line at the holding temperature. 

Tnere are 2 figures and 1 table. 
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AUTHORS ¢ _Glazov;~—Ve. Stepanova, M.V,, and Chuprakova, MV. 
(Moscow) 
Lem of the reaction between 


TITLE: Contribution to the prob 
golid solutions 


dissolved components in ternary 


Akademiya nauk SSSR. Izvestiya. Otdeleniye 


PERIGDICAL: 
tekhniche skilch nauk. Metallurgiy® i toplivo. 
no.3, 1962, 58-62 
TEXT: Anomalies observed in the Al-Mzg-Si system (Ref.2: 
1939, 23) prompted 


v.G. Kuznetsov, Ye.S. Makarov, DAN SSSR, 3, 
jn detail the micro-hardne ss and 


the authors to investigate 

electrical conductivity of solid solutions in the systems AlL-Mg-Si 
(1), Al-Mg-Ge (11), Cu-Cr-ér (111) and Cu-Ni-Be (IV). (1) was 
chosen to svpplement available data for ternary systems at high 
temperatures; (II) to elucidate the nature of the reaction 
between magnesium and germanium; and (III) and (IV) for the above 
nd because of their possible application as heat- 


high electrical conductivity. The sections 
) and (IT) 


reasons 4 
resisting alloys with a 
with 99 and 99.5 at.” Al were studied in systems (1 
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respectively; those with 95.5 at.jo Cu in (1V); and with 1 at.% 
Cu and 0.6 Zr in (III). Cast alloys were deformed and heat 
treated. Polished sections and conductivity test pieces were 
then prepared. The results indicate that there is chemical 
reaction between the alloying elements in ternary solid solutions 
which is especially marked when th> ratio of alloying components 
corresponds to the appropriate compound. The nature of the 
property-composition diagrams obtained can be explained on the 
assumption that the chemical reaction leads to lattice 
disturbances localized at definite places, the distortion of the 
lattice as a whole being less than if the phenomenon was of 
totally random character, 

There are 4 figures, 
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AUTHORS: Novikov, I. Ty Glazov, V.M. Zolotorevskiy, V.5. 


TITLE: Influence of the rate of cooling during crystallization on the chemical 


micrononuniformity of allovs. 
Institut metallurgii. Issledovaniye splavov 


SOURGE: Akademiya nauk SSSR. 
136-142. 


isvetnykh metallov. no.}. Lub2, 


TEXT: The paper is based on the experimentally supported postulate that the 


chemical mic rononuniformity of an alloy, resulting from crystallization in none qui- 
librium conditions, is a function of the rate of freezing, and, moreover, that a nurnber 
of peculiarities occur in the development ot dendritic liquation in various ranges of 
freezing rates. It is reasoned that during the growth of a solid-solution crystaliite 
enriched with one of the components, the melt layer adjacent te the phase interface 
becomes enriched with the other component, The existence of the concentration 
gradient leads to the process of equalizing diffusion in the liquid phase (EDL). 
Meanwhile a new layer of solid solution, having 4 Composition that is at variance 
with the composition of the liquid phase, forms in immediate contact with the crys- 
tallite. This process may be tentatively named se yarating diffusion (SD). The SD 
produces an equilibrium difference of concentrations that is determined by the 
horizontal distance between liquidus and solidus on the phase cliagram. Lastly, the 
presence ofa concentration gradient within the crystallites gives rise te an equaliz- 
ing diffusion within the solid phase (EDS). Obviously, these 3 elernentary diffusion 
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processes govern the character and dewzrec of the chemical mic rononuniformity ia 
the course of nonequilibrium crystallization, Since dendritic liquation leads to the 
formation of a concentration gradient within the primary crystallites of the solid 
solution and also of a second structural component (e.g., the eutectic), two indices 
of chemical micrononuniformity of liquational origin must of necessity be distin- 


component-concentration difference between a second structural component and that y, 


line liquation micrononuniformity between the component concentrations at the peri- 
phery and at the center of the primary crystallites. The effect of the freezing rate 
on these two indices is qualitatively analyzed, showing how an increasing rate of 
freezing does not permit the EDS to catch up with the difference in composition be- 
tween the surficial region and the center of the dendritic grain, Beyond a certain 
freezing rate the composition of the center of the dendritic grain is invariably deter- 
mined by the point on the equilibrium solidus and does not change with any further 
increase in freezing rate, until, ata still higher Ireesing rate, the SD in the liquid 
melt begins to be depressed, so that the composition of the center of the dendcitic 
lattice begins to chanyve back from the solidus value toward the initial melt concen- 
tration, Lastly, at a certain freezing rate, the SD in the liquid phase is wholly in- 
hibited, and nondiffusional crystallization occurs, whereupon the composition of the 
uniform solid solution throughout the crystallite equals the concentration of the 
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